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(54) Abstract Title: Powered lift reclining ciiair 



(57) A lift-recliner chair comprising a base portion 1 2, a seat 
portion 1 4 pivotally connected to the base portion about 
a first pivot axis, a back portion 16 pivotally connected 
to the seat portion about a second pivot axis and an 
actuator 62 64 for moving the seat portion with respect 
to the base portion and for moving the back portion with 
respect to the seat portion so as to alter the 
configuration of the chair. Wherein the base portion 
includes a pair of vertical side panels 218 and the seat 
portion has a pair of vertical side panels 240 arranged 
adjacent to and parallel with the base portion side 
panels. A curved rear panel 250 extends between the 
seat portion side panels the centre of curvature is 
coincident with the first pivot axis. 
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1 

POWERED FURNITURE 

This invention relates to powered furniture and in particular concerns powered ixxliner 
chairs and liA-recliner chairs 

A typical rcclincr chair comprises a base thai sits on the floor, a scat portion that 
supports a generally horizontal seat cushion and a back portion that may be fixed to 
the scat or pivotaliy connected to it. Recliner chairs are also usually provided with a 
Tootrcst at the front of the chair which is movable between a vertical orientation when 
the cliair is in a generally upright configuration for sitting, and a generally horizontal 
orientation when the chair is reconfigured for reclining. Recliner chairs are known 
where the seal portion moves during the reclining operation to tilt the scat slightly 
downwards at the rear edge and raise the front edge of the scat Other types of recliner 
seat arc known where the scat is fixed with respect to the base and only the back and 
footrest arc moved when the seat is reclined. 

Various types of lift-iecliner chairs have been developed, principally for the elderly 
and less physically able people, to provide assistance when moving out of the chair to 
a standing position. Typical lift recliner chairs arc described in US-A-4,852.939, US- 
A-4.993J77 and US-A-5,265,935 which describe various an^ngcmcnts of levers, 
links and motors for raising the chair from a seated to a standing position. 



The actuating i»Tan|>emcnls of known icclmcr and liA-rccliner chains are generally 
mechanically complex adding sigmncantly to the cost, weight and complexity ofthe 
chair In addition, in known liD-rccliner cluiis the seat and back portion ofthe diair 
arc typically lifted oirofthc base support structure (typically a metal frame) when the 
chair is raised towards the standing position creating entrapment points between the 
underside ofthe scat and the base, and m particular in between the levers and links of 
the actuating arrangement that are exposed between the seat and the base support 
structure when the cliair is raised. 



TTiere is a requirement to provide a simple actuating arrangement fbriecliner and lift- 
recliner chairs which requires fewer moving components than hitherto known designs, 
and also an actuating anangpment that is relatively simple to OMistnict and to integiatc 
within the structure of a lecliner or lift reclincr chair. 



According to a first aspect of the invention then; is provided a lift-iccliner chair 
c(Mnprising a base portion, a scat portion pivotally connected to die base portion, a 
back portion pivotally connected to the scat portion and achiator means for moving tlic 
scat portion with respect to the base portion and the back portion with respect to the 
scat portbn whereby to alter the configuration ofthe chair, wherein the said actuator 
means is substantially enckised within the base portion in all configurations of the 
chair. 



The hn-recimcr chair according to the above aspect ofthe mvcitlion has die advantage 
that tlK actuator means is enclosed within the base portion of tiie chair, thereby 
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pioviding 8 chair tn which the actuator means is wholly integrated within the structure 
or the chaii This can substanlially eliminate the risk of entrapment when the chair is 
moved from one configuration to another, for example when raised or lowered. 'l"he 
hrt«rechner chair according lo this aspect of the invention also enables all moving 
5 paris of the actuating mechanism to be enclosed within the base portion of an 
upholstered chair. 

The seal portion of the chair may bt moved between a substantially horizontal 
position in which at least part of the seat portion is nested with the base portion and an 

^0 inclined position in which the seat is extended tclescopically from the base. The 
nested amingement of the seat portion and the base readily enables fhe actuator means 
to be enclosed within the base on the underside of the seat cushion part of tlic seat 
portion so that the actuator means is guarded by the base and seat structure and also 
hidden from view so that the aesthetic appearance of the chair is also significantly 

^5 improved. It will be readily apparent to the skilled person that by carefully selecting 
the clearance dimensions between fhe nested parts of the chair entrapment points can 
be substantially eliminated, lliis is a significant advantage when considered in 
relation to known types of lift reclincr chair where a significant risk of entrapment 
exists between die moving parts on the underside of the scat portion of the chair 

2 0 between the seat and the base and between the seat and the base parts when the seat is 
moved. 

In preferred embodiments the seat portion is nested within and extendable from the 
base |x>rtion 
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Preferably* the base ponton comprises a from and a back panel and a pair of 
substanlially vertical side panels between (he front and back panels, and the said scat 
portion comprises a seat panel and pair of substantially vortical side panels arranged 
substantially parallel with and adjacent to the respective base portion side panels. 

5 

Preferably, the base portion has a rectangular shape with the side and back panels 
comprise part of the structural framework of the chair with the front panel being 
movable with respect to the other panels of the base to a horizontal orientation to 
provide a foot rest. 

10 

Preferably, the seat portion is pivoted to the base portion about a pivot axis positioned 
towards the front of the base portion, that Is to say towards the front panel of the base. 
In this way it is possible to raise and lower the seat portion of the chair by tilting the 
seal portion about its pivot axis to provide the lifting function of the chair. By 
1 5 positioning the pivot axis towards the front of the chair the person seated in the chair 
can be gently raised towaixls the suuiding position with substantially no effort since the 
movement of the scat gently straightens the legs of the person seated since the knee 
joints ol' the user's legs aie substantially coincident with the pivot axis as the seat is 
pivoted and raised. 

20 

in pivfericd embodiments the back portion comprises a generally rectangular frame 
and a pair of pivot anns which extend from the frame and pi votally connect the frame 
lo the scat portion. In this way the pivot arms may comprise part of a bell-crank 
anaiigemcnt for moving the back portion alx>ut a pivot axis spaced from the 
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rcciangular frame of ihc scat back. The extended pivot anns readily enable the back 
punioii to bo moved by actuator means enclosed within the enclosed region on the 
underside of the seat or at the rear of the scat cushion. I his is possible m 
emixxiiincnts whciv the pivot arms extend into the region on the underside of the scat 
5 IMinei, or into the region at the rear of the scut cushion, where they can be connected to 
an actuator without interfering with other parts of the seat. 

In preferred eml>odimcnts the pivot arms extend parallel with and adjacent lo the 
respective vertical side panels of the seat, and preferably the pivot arms are positioned 
10 on the interior side of the vesical side panels of the seat. 

Preferably the back portion pivots away from the seat portion when tlie seat is moved 
to an inclined position, that is to say the angle between the seat panel and the seat back 
IS increased. Preferably, the back portion pivots away from the seat portion when the 
15 seat is moved to a half raised position. 

In preferred embodiments the seat and back portions of the chair are moved 
independently of each other by dedicated first and second actuators, including a first 
actuator for moving the seat portion and a second actuator for moving the back 
2 0 portion Ttie first and second actuators are preferably controlled by a microprocessor 
or the like so (hat the movements of the seat and back portions of the chair are co- 
ordinated 



Prcfcrablyt the first and second actuators aic mounted in fixed relation to the base 
|K>iiion or the chair In pref erred embodiments the actuatois arc fixed to a structiiraK 
preferably metal, frame on which the side and rear panels of the base are mounted In 
other ci-nbodtineiils the first actuator for moving the seat portion is fixed to tlie base 
and the second actuator Tor moving the back portion is fixed relative to the seat 
portion. 

The front panel of the base portion isprefcrably pivotally mounted with respect to the 
side and rear panels of the base so that it may be moved from a generally vertical 
orientation in the nonnal seated configuration of the chair to a generally horizontal 
orientation in a reclined configuration of the chair. In this embodiment a third 
actuator is provided for moving the front panel about its pivot axis. It is preferred that 
ihc third actuator is fixed in relation to the side panels of the base and prefeiably 
mounted to the same metal frame as the first and second actuators 

According to a second aspect of the invention there is provided a rccliner chair 
comprising a base portion, a seat portion, and a back portion pivotally mounted with 
respect to the seat portion, and actuator means for moving the back portion about its 
pivot axis between a generally upright position and a reclined position, wlierein the 
said actuator means is enclosed within the base portion on the underside of the seat 

'f he rccliner chair accoitling to the second aspect of the invention comprises many but 
not all the features of the lift-rccliner chair according to the first aspect of the 
invcnhon including the enclosure of the actuator means within the base portion of the 



chair on the underside of the seat. The advantages discussed m relation to the lechncr 
chai* itiiatingto the enclosure and integration of the actuator meaas in the base portion 
of tlK chair are llierefore equally relevant and applicable to the rceliner chair according 
to the second aspect of the invention. 

Preferably, the base portion of the rcchner chair comprises a front panel pivoially 
mounted with respect to the seat portion, and the actuator means comprises a first 
actuator for moving the back portion about its pivot axis and a second actuator for 
moving the front panel about its pivot axis from a generally vertical orientation to a 
generally horiacontnl orientation. 

Accordmg to a third aspect ofthe present invention there is provided a rceliner chair 
compnsing a base portion, a seat portion, and a back portion pivotally mounted with 
respect to the base portion, the base portion having a pair of lateral side panels and a 
front panel pivotally mounted with respect to the said side panels, and a common 
actuator for moving both the back portion about its pivot axis and the front panel 
about its pivot axis to alter the configutalion of the chanr form a generally up-right 
configuration to a generally reclined configuration, wherein the back portion moves 
fiom a generally vertical to an inclined orientation and the front panel moves from a 
generally vertical to a generally honzontal orientation. 

11ie rceliner cimir according to the third aspect of the invention shares many ofthe 
advantages of the chairs of the aforemaitioned first and second aspects of the 
invention but has the further advantage that the chair has a single common actuator for 
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moving both the back portion of the chair aiKi the Tronl panel* so that the configuration 
ol'ihc chair may be changed by ihc activation ofa single actuator actnig on both of the 
backrest and front panel, llw: third aspect of the nwention therefore provides a 
telatively simple and compact actuator arrangement tliat is readily integrated into the 
inleiior of the base on the underside of the seat panel of the chair 

Preierably, the reclmer ehair according to the third aspeet of the invention further 
comprises a first cam means for determining the movement path of the back portion 
with respect to the base portion and a second cam means for determining the 
movement path of the front panel wifli respective side panels. The first and second 
cam means readily and reliably ensure the movement of the fiont panel and back 
portion of the cliair are coordinated when the chair is moved from its upright position 
to Its fully reclined position and the intermediate positions theretxHween. 

In preferred embodiments the first and second cam means are engaged by a cam 
engagement means connected to the actuator* Preferably the cam engagement means 
ts pivotally mounted with respect to the sides of die base portion for movement by the 
actuator It is also preferred that the first and second cam means are pivotally 
mounted with respect to the sides of the base and that they are pivotally mounted 
about a common axis. 

Jn preferred embodiments the cam engagement means comprises at least one 
engagement pm and that the first and second cam means comprise firstand second pin 
engagement slou; engaged by the pin. 



In preFcrFed embodiments the first and second slots arc provided in first and second 
cum plates ptvuially mounted in the imcrior of the base portion on both sides of the 
base with each pair of the first and second cam slots being engaged by a respective 
engagement pin This arrangement readily enables the actuator load to be transferred 
evenly lo the hack portion of the chair and the front panel on both sides of the chair 
In preferred embodiments the common actuator comprises a linear actuator 

Various embodiments of the present invention will now be more particular described, 
by way of example only, with reference to the accompanying drawings, in which: 

Figure 1 is a perspective view fh>m the front of the frame of the Itfl-recliner 
chair according to an embodiment of the present invention; 

Mgurc 2 is the perq>ective view of the frame of the chair shown in Figure I 
viewed from the underside of the chair IVame; 

Figure 3 is a perspective view of a chair of Figure I from above. 

Figure 4 is a perspective view of the frame of the chair of Figure 1 viewed 
from the side showing the rear of the chair with the frame in a partly raised 
configuration; 

Figure 5 is a perspective view similar to that of Figure I of the frame of the 
cliair shown in a fully raised configuration; 

I'tgurc 6 is a cross-section view through the base of a lifi-rccbner chair 
according to another embodiment of the invention; 

l*igure 7 is a side view of a lifl-recliner chair according to a further 
cmboihment of the invention; 
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Figure 8 is a side view of the chair of Figure 7 shown with a scat portion in a 
miscd conliguration; 

Figure 9 IS a pcrspceiivc view of the rear of the chair of Figure 8; 
Figure 1 0 IS a side view of the chair of Figure 7 shown with a back portion in a 
^ rechned coniiguraiion and a foot panel in a raised conFiguration, 

Figure n is a diagrammatic view of tlic back section of the chair of Figures 7 

to 10; 

I'igurc 1 2 is a diagrammatic perspective view showing the underneath of the 
chair of Figures 7 lo 1 1 ; and 
1 0 Figure 1 3 is a diagrammatic side view showing the woilung mechanisms of the 

chair of Figures 7 to 12, 

Figure 1 shows the structural frame of a lift-reclincr chair 10 according to an 
cmbudimciU of the present mvention. The frame, and hence the chair, comprises three 

1 5 main sections including a base portion 1 2 a seat portion 1 4 and a back poition 1 6. The 
base portion includes a pair of lateral side panels 1 8 and a rear panel 20 secured to the 
respective sides of the rectangular metal frame 22 on the underside of the chair. The 
panels I K and 20 and the other panels of the frame of the chair shown in Figures 1 to 5 
are preferably of MD1< type board material but the invention also contemplates other 

20 board material such as wood, plywood or plastic etc. as is typically used in the 
furniture industry for upholstered and non-upholstered furniture 

The meml frame 22« best seen ui the view of Figure 2, comprises a pair of lateral side 
members 24« a fiont cross member 26 extending between the side members 24 at tlie 
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from orihc chair and a pair of intermediate cross members 28 and 30 which extend 
between the side members 24 at a point midway along tlie length of the side member 
iind towards the rcar of the chair respectively. Hie side panels IS are secui-ed to the 
side members 24 of the frame with the rear panel 20 secured to the ends of the 
5 n^spcctive side panels at the rear of the chair to provide a box-type structure for 
supporting the other parts of the chair. 

'riie base portion 12 further comprises a front panel 32 which is pivotally motinted to 
the lateral side panels 18 of the base by a linkage arrangement 34 at both ends of the 
1 0 panel 32 adjacent to the respective side panels 1 8. The linkage arrangement 34 is of a 
known arrangement and enables the front panel 32 to be moved from the position 
shown in Figure I , where it has a generally vertical orientation* to the position shown 
in Pigure 2« where it has a substantially horizontal configuration 

IS 'fhc scat portion 14 comprises a similar box-type panel frame secured to a further 
metal rectangular frame 36, as can best be seen in the view of Figure 3. 'Ilie metal 
frame 36 includes a pair of lateral side members 38 to which the lateral side panels 40 
of die scat are attached* a front cross member 42 at the front of the seat poition, a rear 
cross member 44 at the rear of the scat and an intermediate cross member 46 

20 approximately midway between the front member 42 and rear member 44. The cross 
members extend between the side members 38 llie rectangular frame section 
between the cross members 44 and 46 at the rear of the seat has a slighlly reduced 
width dimension to that of the rectangular frame section between the front cross 
membci 36 and intcmiediate member 46. l*or reasons that will become apparent later 
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in ihis dcscnplion this reduced width dimension piovidcs a clearance between the side 
mcinbcis 38 ofthc frame and the respective side panels 40 of the scat towards the rear 
ofthcchair. The clearance dimension is approximately equal to the width dimension 
of the inetai tulles that constitute the metal frame. 

The seat portion 1 4 is nested within the base portion 1 2 and pivotally connected to tlic 
base portion about a pivot axis perpendicular to the lateral sides 40 at the front of ihe 
chair. The seat portion is pivotally mounted to tlie base portion by pivoi pins (not 
shown) which extend from pivot plates 48 through coitesponding apertures in the side 
panels 40 and 1 8 towards the front of the chair. 

Htc rear most ends of the side panels 40 are arcuate havmg a centre of curvature 
dermcd by the pivot axis of the mounting pins so that the tear part of the seat portion 
can move freely with respect to the base end panel 20 when the seat portion is pivoted 
about Its axis in use. Similarly, an end panel 50, as seen in Figure 4 which extends 
between the side panels 40 at the rear ofthc chair also has a curvature which follows 
the curvature of the arcuate end faces 49, that is to say tt has the pivot axis ofthc scat 
portion as its centre of curvature. 

Tlic width dimension ofthc seat portion between the side panels 40 is slightly less 
than the width dimension between the base side panels 1 8 so that the scat portion nests 
between the side panels 1 8 when m the silting configuration shown in Figure I and is 
cxtendiible lelescopically there from when pivoted about its pivot axis to the lid 
po.sition shown in Figure 5 
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The back poirion of the chair frame also comprises a rectangular flname in which a pair 
01 a pair of elongate pivot arms 52 on the lateral sides of the back portion 16 The 
anm 52 arc joined together by a pair of cross members 54 and 55 towards the top and 
ilie bottom part of the back portion 16. l-he back portion 1 6 is pi votally connected to 
5 the scat p»»rtion 14 in the same way thai the seat portion is pivolally connected to the 
base 1 2, llial is to say by means of a pair of pivolpins 56 secured to pivot pin plates 58 
on the respective side panels 40. ITiepmsSfi pass through conespondingapcrlares in 
the lespceiive panels 40 and pivot arms 52. As can best be seen in the view of Figaro 
2 the pivot arms 52 extends beyond the pivot pins 56 into the interior region of the 
10 base portion 12. The lower part of the pivot arms 52 pass through the gaps created 
between the undersi/JJ frame part towards the tear of the frame 36 and the side panels 
40 on the seat. The ends of the pivot amis extend beyond the metal scat frame 36 into 
the region on the underside of the frame 36 and arc joined together at their remote 
ends by a metal cross bar member 60. 
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The pivot arms 52 are free to rotate with respect to the seat portion, and hence the base 
portion, in a manner that enables the back portion to be reclined with respect to the 
scat portion either for altering the configuration of (he chair from an upright 
otmfiguralion to a reclined configuration or to a raised configuration as shown in 
20 Figure 5. 

nirec linear actuators 62, 64 and 66 arc mounted on the metal frame 22 in the interior 
ot the base portion 1 2 on the underaidc of the seat frame 36. A first of the actuators 
62 is mounted on the intermediate cross member 28 with the end of the actuator ram 
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63 fixed to the Tcar face of the front panel 32 adjacent to the upper edge 70 of the front 
panel lixtcnsion of the actuator ami 63 moves the from panel from its generally 
vertical orientation as shown in figure 1 to the hori/x>nial orientation shown in Figure 
2 to provide a fooiresi support Actuator 64 is mourned to the front cross member 26 
of the fiiame 22 lite actuator arm 6S of the actuator 64 is connected at its extendable 
end to the cross member 46 of the metal seat frame 36 so that extension of the actuator 
arm 65 moves the scat portion 1 4 about its pivot access to tilt the seat portion between 
the positions shown in Figures I and 5. The tliird actuator 66 is also mounted to the 
cross member 26 of the metal frame 22 with the extendable end of its actuator ami 67 
connected to the cross member 60 extending between the pivot arms 52. Extension of 
the actuator ann 67 by the actuator 66 moves the back portion 16 about its pivot 
access to alter the tilt angle of the back portion 1 6 with respect to the seat portion 14. 
Retraction of the actuator ariKi 67 causes the angle between the back portion and seat 
portion to increase, for example when the chair is reclined or when the seat potion 14 
is raised to the standing position Extension of the actuator arm 67 reverses this 
operation and when fully retracted the back portion is moved to its upright position 
widi respect to the seat portion. 

Actuators 62. 64 and 66 are of a known type, for example Dewart type 3493 1 linear 
actuators, that comprise electrical motors conliolled by control electronics which may 
be in the fbmi of a microprocessor suitably programmed to provide eo-ordmated 
ccMitrul of the actuators for co-ordinated movement of the moveable sections of the 
clKiir, both for reclining and lining movements. 
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It will be understood that the eonfigiiration of the chair shown in Figures 1 to S may 
l>e changed from the upright conflguration shown in Figure i to a reclined 
cutittguration where the baek portion 16 is reclined with respect to the remainder of 
the chau- and the flront panel 32 is raised to provide a Toot rest with or without 
^ mov'cinent ofthe scat portion 14» and that the conOguration may be changed from the 
upright conilguration to the tatsed contiguiation shown in Figure S Tor assisting the 
seated user out of the chair 

If the seat portion 14 is tihed to the raised configuration shown in Figure S with the 
^0 back portion 16 remaining in its upright configuration this could cause problems by 
dictating or even forcing an individual to move out of the chair directly from a seated 
position Adjusting from a seated position to a standing position as the seat portion 
tilts forward may not be possible or desirable for all users. If the back portion 1 6 is 
moved to its reclined position prior to or during movenient ofthe seat portion 1 6 then 
15 a user can be placed into a standing position by the chair by the time the seat portion 
16 has tilted to the point at which the user leaves the chair. The chair may therefore 
have the facility to provide co-ordinated pivotal movement of the seat portion 14 and 
the back portion 1 6 tn which the back portion 16 reclines as the seat portion 1 4 lif\s. 
In this way an individual is moved from a seated to a standing position by the chair to 
20 avoid the possibility of them being pushed out of the chair whilst still in a seated 
position In a preferred embodiment of the invention the back poitton begins to tilt 
rearwards when the seat portion is pivoted, or raised, at a point halfway between its 
iowcicd and miscd positions, preJcrably the movement of the scat and back rest 
portion IS co-ordinated by control signals generated by soibvaix: implemented in the 
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micruprocessor controller. 

A axhncr vha.r according to another aspect of the picscnt .nvcnfon compnscjs an 
opc.-4t.n8 mechanism »s shown in the dmw.ng of Figun; 6 Figure 6 .s a cross secUon 
5 v,cw through the base portion of a recliner chair with an opcratms mechanism 71 
houscdsttbstantiallywithinUicinteriororihebascorihechair me base of the chair 
shown .n Figun: 6 is similar to the base of the chair described with refemncc to 
Kigures 1 to 5 m that it comprises a generally reclangMlar box-lypc structural 
fn.meworlcincludmgamcu.1 base fn.me72.ofatubular metal construction, andapair 

10 nf|alcmlsidcpanels74.prefen.blyb«lnotnecessarilyofMDFboardn«.terial.bol^ 
to the side members of the frame 72 on respective sides of tlie chair. 

A front pand 76 is pivotally mounted to the side panels 74 by respective link 
asscmbhcs 78 mounted on the interior srde of the side panels 74 on both sides of the 
15 chair. The link assembly 78 and front panel 76 are substantially identical to the 
Unkagpsystcm 34 and front panel32ofthe chair described with reference to Figuresl 

lo 5. The link assembly 78 on each side of the chair includes four link elements that 
a« pivotally connected together, including a first link clement 80 which is pivoted at 
one end lo tlic side panel 74 and at its oUicr end lo one end of a second link element 
20 82 The other end of the link element 82 is pivotally connceled to a bracket 83 
sccun«lto the inlerior lacing surface of the fronlpand 76 towards the topcdgpof the 
panel wlicn conOgurcd in its vertical orientation as shown in Figure 6 A tliird link 
clement 84 .s pivotally connected at one end thereof to the side panel 74 between Uie 
hnk clenicnl 80 and Uic front |wnel 76 and at the other end thereof to one end of a 



fourth l,nk clemcnl 86. the other end of which Is also pivotally connected to the 
bracket 83 at a position spaced from the hnk 82 and approximately one th.«l along the 
depth ol the front panel 76. The second and th.nl l.nk elcmenis 82 and 84 an: also 
pivotally connected together at the point oftheir mutual ,nle«ec.ion (not shown) 

5 

l l« front panel 76 is deployed from its vertical orientation shown in F.gun.. 6 to a 
generally hori..o„talorienut,o,, to p„>v.deafootn,st by activationofalinearaet^^^^ 
88 located within thcinteriorofthebaseofthechair. The linearaetuator 88 nuaybea 

IXwar. type 34y3ni„earactuator comprising an electric motor 90 atoneend thereof 
and a piston am, 92 at the other end thereof which ,s extendable from a housing 94. 
m. end of the actuator 88 nearest dtc motor section 90 is pivotally connected to a 
bracket 96 in.egn.1 with and upstanding fn>m the base frame 72 at the front of the 
frame 72. At the other end of the actuator the extendable am, 92 is pivotally 
connected at its e«i to a b«eket 98 extending on one side of a squa„.c«,ss section 

metal tube „u:mberlO0 to whichextendsalong the width ofthechairand is wdded to 
respective mctalbcll-cmnkplatcsl02atoppos,tesidesofflu,chair.oniyo«eofw^^^ 
is shown in the ewss-scction view of Figure 6. The bellH:n,nk plates 102 are 

substam.alIypan,|lcIwiththerespectives.depa.Kls74andpen«.ndic«larto.hemctal 
.ulu: which connects the bcll-cmnk plates 102 on either side of *c chair together. 

I^ach bellH:runk plate 102 ispivotaUyconnected to .tsresp^^^ 

lypc moummg 104 positioned lowanls the top edge 106 of the side panel 74. Each 

bcll-crank plate 102 is p^vidcd with an upstanding ei^gement pin 108 extending 

Pcn>c„a.cul«r CO ,hc plane of the plate. The pm 108 constitutes a cam engagement 

means and .s engaged within respective fin,, and second cam slots 110 and 1 12 
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provided in ihc lespccii ve cam plates 1 14 and 1) 6 pivotally mounted to the respective 
side panels 74 towards the rear of the uhair on both sides thereof The finii and second 
cam plates 114 and 116 arc pivotally mounted on a common pivot pm 1 18 which 
extends into the interior of Ihc base portion from the side panel 74. The cam plates 
1 14 and 116 are generally planar and parallel with the bell-crank 102 and the side 
panel 74 

flic first cam plate 1 14 constitutes a seat back cam for determining the movement 
path of the back portion of the chair (not shown) with respect to the base. The second 
cam plate 116 constitutes a footrcst cam for determining the movement path of the 
front panel 76 with respect to the side panels of the base. Fhe seat back cam 114 has a 
shallow V-shape with the mounting pin 1 1 8 positioned at the apex of the V The 
upper arm of the V, i o. the arm shown towards the top of the drawing in Figure 6, 
constitutes a lever for connecting the seat back cam plate to the back portion of the 
chair, while the cam slot 1 10 is fomied in the lower arm of the V. ilie cam slot 1 10 
includes a linear portion 1 20 and an arcuate porUon 1 22 with the linear portion 1 20 
extending towards the extremity of the V and the arcuate portion disposed towards the 
middle part of the V in the lower amu The curvature of the arcuate portion 122 is 
such tiia t the side of the slot facing the front of the chair in the view of Figure 6 is 
concave 
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The cam plate 1 1 6 is generally arcuate and is pivolally connected at one end or the arc 
to the mounting pm 1 1 8 and at its other end to a linear push rod link element 1 24 The 
cam slot 112 in the cum plate 1 16 also comprises a hneai section 126 and a longer 
arcualc .section 1 28. Ilie arcuate section 1 28 of the slot extends along the majority of 
5 the arcuate length ofthe cam plate from the lower end of the plate that is connected to 
the push lod 1 24 along approximately 75% of the arc of the plate where the remainder 
of the slot IS linear. 

The hnear push rod \ 24 connects the link assembly 78 to the cam plate 1 16. One end 
^0 of the push rod 124 is pivolally connected to the first link 80 at a point substantially 
midway along its length, and the other end is ptvotally connected to the cam plate 1 16. 

'llic operating mechanism described with reference to Figure 6 provides for 
smiultaneous eo-ordtnatcd pivotal movement of the back of the chair and the foot rest 

^5 Ti-ont panel 76. In the drawing of Figure 6 the operating mechanism is shown 
configured for a chair in an upright configuration with the front panel foot rest 76 
retracted to the vertical position at the front of the chair and the back portion of the 
chair substantially upnght with respect to the base and seat. By activating the actuator 
88 to retract the aim 92 into the housing 94 the bell crank 102 is caused to rotate about 

20 the pin 1 04. This movement causes the cam engagement pin 1 08 to follow a circular 
path about the centre of the pin 1 04, m a clockwise direction when viewed in the plane 
of the dniwing of Figure 6 This then causes the cam plate 1 14 to follow the pin 108 
so that the cam plate rotates about the mounting pin 1 18 in a clockwise direction, as 
viewed in the plane of the drawing of Figure 6, thereby causing the back of the chair to 
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rotate towards a reclined position with respect to the seat. Simtihaneously. the slot 
I i 2 in the cum plate 1 1 6 is constrained to follow the movcnicni of the cam pin 108 so 
that the plate 1 16 also rotates in a clockwise direeiion about the mounting pin 118. 
The llxed iclationship between the position of the pin 1 1 8 and the end oPthe push rod 
^ 124 connected to the plate I IC causes the push rod link 124 to move in a general 
direction towards the Tront panel of the chair pivoting the links 80 and 84 of the link 
assembly also in a clockwise direction so that the front panel 76 is moved from the 
vertical position shown in Figure 6 towards its deployed horizontal position to provide 
a foot rest. 

10 

Mgures 7 to 1 3 show a lift-reclmer chair 2 1 0 according to an alternative embodiment 
of the present invention. The chair 210 is similar to the chair 10 sdiown in Figures 1 to 
5. 

^5 i*hc chair 210 comprises a base portion 212. a scat portion 214 and a back portion 
216. 11ie seat portion 214 is pivoted with respect to the base portion 212 and is 
movable between the lowered position shown in Figure 7 and the raised position 
shown in Figures 8 and 9. llie back portion 2 16 u» pivoted with respect to the seat 
portion 214 and is movable between Che raised position shown in Figure 7 and the 

20 reclined position shown tn Figure 10, in addition a front panel 232 is pivoted with 
respect to the base portion 2 1 2 and can be moved from tlie vertical position of Figure 
7, and best shown in Figure 13, to the horizontal position shown in Figure 10 

llic base portion 2 1 2 includes a pair of lateral side panels 2 1 8 and a rear panel 220 is 
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sccutcd 10 ihc rear of the side panels 218. Together with the front panel 232 the base 
porlion 212 comprises a box-type structure. 

As shown in Figures 1 2 and 1 3 the side panels 2 1 8 are joined ai their lower edges to a 
5 metal base frdnic 222 comprising a pair of lateral side members 224, a front cross 
member 226 extending between the side members 224 at the front of the chair and an 
intermediate cross member 230 which extends between tlie side mcmbem 224 towards 
the rear of the cliair. 

^ 0 The seat portion 2 1 4 comprises a pair of lateral side panels 240 joined by a central, 
mainly wooden, rectangular frame 236. The frame 236 comprises a pair of side 
members 238 and front and rear cross members 242, 244 extending between the front 
and rear side members 238. 

IS At the tront of the seat section frame 236 the side members 238 are attached to the 
side panels 240 by a pair of metal reinforcement brackets 241 . At the rear of the seat 
section frame 236 a metal cross member 237 is attached to and extends between the 
panch 240 and is also attached to the frame side members 238 A further cross 
member 2 1 9 is attached to and extends between the side panels 240 directly below the 

20 cross member 237 at die tower rear comers of the panels 240 
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rhc suil portion 2 1 4 is m^ied wilhin the base portion 2 1 2 and is pr votally connected 
10 the base porCion 2 1 2 aboul u pi vol axis pespendicular lo ihc side panels 240 by pivot 
pins 247 ITic pins 247 extend Trom pivot pin mounting plates 248 positioned at the 
respective upper front comers ol* the side panels 240 and extend through the panels 
240 and through the side panels 218 of the base portion 212, 

t he rear ends of the side panels 240 arc arcuate and an end panel 250 extending 
between the side panels 240 is correspondingly curved. As is the case for the chair 1 0 
of Figures J to 5, the centre ofcurvalure of the rear ends of the side panels240 and the 
end panel 250 is detennined by the pivot axis 247 of the seat portion so that the seat 
]x>rUon 2 1 4 can extend and retract telescopicaily, with minimum clearance, within the 
base portion 212 between the lowered position shown in Figure 7 and the mised 
position shown in Figuces 8 and 9. 

As shown best in Figure 1 1 , the back portion 2 1 6 comprises a pair ofelongate pivot 
arms 252 joined by a top cross member 254» an intermediate cross member 257 and a 
bottom cross member 255. Two outer anns 259 lie outwardly sjraced from and 
parallel to the pivot amis 252. The arms 259 arc connected by the lop cross member 
254 and the intermediate cross member 257, and terminate slightly below the bottom 
of the pivot anns 252. The three cross inembeis 254, 255. 257 aid in the attacliment 
of webbing (not shown) in the upholsteringofthe chair 210 As can be seen in Figure 
7 and 8 the pivot amis 252 are provided with metal brackets 203 for mounting the 
back portion 216 on concsponding interlocking bracket parts 201a of L-shapc bell 
crank members 201 
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A mcial cross member 260 extends between and is Tixcd to the L-shapc members 201 . 
The pivol anns 252 thereby slot into the respective leg 201 a portions of the L-shape 
member 201 The other leg portions 20Ib of the L-shaped brackets 201 connect Ihc 
brackets io respective pivot pins 256 extendmg through the panels 240. The back 
5 poitioi) 216 IS thereby pivotal ty connected to the seat portion 214 

As shown best in Figutcs 1 2 and 1 3, three linear actuators 262, 264, 266 are provided 
within the base portion for movement of the front panel 232, the seat portion 214 and 
the back portion 216 respectively. 

10 

The actuator 262 is mounted centrally on the rear cross member 230 with the actuator 
ram 263 fixed to the rear face of the front panel 232 via a bracket 235. The actuator 
263 is of the •push only* type in which the piston is not attached to the screw jack (not 
shown). Accoidmgly tlie actuator 262 can move the panel 232 from the vertical 
15 position shown in Mgutc 7 to the horizontal position shown in Figure 10. 

Tlie return action is provided not by the actuator 262, but by the v^ight of the panel 
232 and by a lightly icnsioned clastic cord 234 strung between bolls 234a, 234b which 
extend from tlie points of connection of the two ends of tlie actuator 262 to the panel 
2 0 232 and tlie cross member 228 respectively. Because tlic actuator 262 is not involved 
m the return movement of the panel, if an object, such as a leg or arm, becomes 
trapped by the panel 232 as it moves towards the vertical position then the object is 
held only by the weight of the panel 232 and the tension of the cord 234. Accordingly 
the force applied to the object by the panel 232 is minimised and can easily be 
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c»vcicome compared to a syslcni using an actuator to cflcct the return action 

The panel 232 is connected to the base portion 212 via iwo hinges 23X one at cither 
side of the panel 232 Each hinge 233 comprises an arcuate quarter circle plate 233a 
5 connected at one of its citcumrerential ends to the panel 232 and at its other 
ciicuinreicnlial end to a linear radially extending plate 233b. The linear plate 233b is 
pivolally connected to the base side panelsofthe chair by the pivot pins247 extending 
from the base portion side panels 218 through the linear plates and through the side 
panels 240 oflhe seat section to the mounting plates 248. 

10 

The mam pivot point provided by pivot pins 247 thereby defines the pivot axis for 
both the panel 232 and the seat portion 214* This armngemenl also means that the 
binges 233 slide between the side panels 240 of the seat portion 214 and the side 
panels 2 1 8 of the base portion 2 1 2 when extended and retracted. 

15 

nte positioning of the combined main pivot poinU of the foot rest 232 and the seat 
portion provided by the pivot pins 247 approximately at the upper front comers of the 
base portion 2 1 2 and seat portion 214, coincides with the natural position of the seated 
user's knee joint which bnngs ergonomic advantages. The same advantage could, of 
20 course, be achieved if the pivot points for the front panel and the seat portion were 
slightly spaced apart bul still in the same general area so that they arc roughly 
coincident with the seated user's knee joint. 
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Because ihc panel 232 is connected to the base poition 21 2 via hinges 233 the panel 
232 can undergo only a rotation movement with no radial extension. As a result the 
liosilion or the panel 232 may not extend away from the chair sufficiently lu suit all 
itmcTfi Accordingly, in other embodiments (not shown) the chair may liavc some 
5 means of incrcasmg the distance the panel extends away from the scat portion 214. 
Vivr example, the panel 232 or a part thereof may be telescopic so that it moves to a 
|K)silion rurthcr away Tmm the scat portion 214 during or following the pivoting 
movement Altcmatively a 'flipper board' arrangement could be used, in which a 
further panel is pivotally attached to the main foot panel 232 and can be flipped over 
10 from a position in which it rests on the panel 232 to a position in which it is co- 
extensive With the panel 232 to increase the length of the panel 

'llic actuator 264 is mounted centrally on the front cross member 226 The actuator 
nim 265 is fixed central ly to a cross member 237 which spans between and is attached 
15 to the side panels 240 and supports tlie rear of the scat section Irame 236. 'llic front of 
the seat section frame 236 is carried on a pair of brackets 241 attached to the frame 
members 238 and to the inner faces of the side panels 240 

As discussed above, the side panels 240 are pivotally connected to the main pivot 
20 points so that the seat portion 214 pivots about the pivot points under the control of 
the actuator 264 as shown m Figures 8 and 9. 
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nic aciiiator 266 is mounted centrally on a cross member 2 1 9 which extends between 
and is fixed lo the side panels 240 of the scat ponion The actuator ram 267 of 
acuialur 266 ii> connected centrally to the cross member 260 at a pomt olTscl from the 
pixot axis 256 to provide a bell crank type lever. The bull ccank anangemem means 
that the back portion 216 can be lowered to the position shown In Figure 10 by 
retracting the ram 267, or raised to the position sliown in Figure 7 by extending the 
rain 267 The back portion 216 can be moved at the same lime as movement of the 
seal portion 214 and/or the footrcsl panel 232 or independently thereof (bt previously 
described with reference to theembodimoit of Figures I to 5. 

Although aspects of the inventran have been described with refciencc to the 
embodiments shown in the accompanying drawings, n is to be undeistood that the 
invention is not so limited to those precise crabodlmtmts and that various changes and 
modifications may be effected without further inventive skill and effort. For example, 
the Un Fcchner chair described with reference to Figures I to 5 may be modified to 
provide a rccluiiiig function only in the sense that the base portion of the chair is 
provided with only two actuatois. one for reclining the back portion of the chair with 
respect to the base and a fixed scat, and another for deploying the front panel from its 
vertical position to its hwzontal position to provide a foot rest for the chair. It will be 
appreciated that various clianges and modifications may be made to the chairs 
described herein with any of the mtcgers described in one embodiment being 
interchangeable with integers in another embodiment, and that the embodiments 
maybe modified by deletion or addition of any of the integers described wiUi reference 
to any of tlw embodiments described herein. 
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CLAIMS 

I. A lift-recliner chair comprising a base portion, a seat portion pivotally 
5 connected to tt»e base portion about a first pivot axis, a back portion pivotally 
connected to the seat portion about a second pivot axis and actuator means for moving 
the seat portion with respect to the base portion and the back portion with respect to 
the seat portion to alter the configuration of the chair, wherein the base portion 
includesapairof substantially vertical side panels andarear panel extendingbetween 

10 the said side panels and the said seat portion includes a seat frame having a pair of 
substantially vertical side panels arranged substantially parallel with and adjacent to 
therespectivebase portion sidepanelsandacurvediearpanel extendingbetween the 

said seat portion side panels, the centre of curvature of which is substantially 
coincident with the said first pivot axis. 
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2. A lift-recliner chair as claimed in Claim 1 wherein the seat portion is movable 
between a substantially horizontal position in which at least part of the seat portion is 
nested with thebase portion and an inclined position in which the seat istelesoopically 

extended firom the base. 

3. AliftreclinerchairasclaimedinClaiml orClaim2whereintheseatportion 
nested within and extendable from the base portion. 



in 



Ufl.recliner chair as claimed in any preceding claim wherein the said first 



28 

pivot axis is positioned towards the front of the base portion. 

5. A lift-rccliner chair as claimed in any preceding claim wherein the seat portion 
is pi votally connected to the said side panels of the said base portion and the said seat 

5 portion is at least partially siq[>ported by the said base portion side panels. 

6. A lift-recliner chair as claimed in any preceding claim wherein the back 
portion comprises a generally rectangular frame and a pair of pivot arms which extend 
from the frame and pivotally connect the ihmie to the seat portion. 

10 

7. A lift recliner chair as claimed in Claim 6 wh^ein the pivot arms pivotally 
connect fhe back portion to the side panels of the seat portion. 

8. A lift-recliner chair as claimed in Claim 6 or Claim 7 wherein the pivot arms 
1 5 comprise part of a bell-crank arrangement for moving the back portion about a pivot 

axis spaced 6om the said rectangular frame. 

9. A lift-recliner chair as claimed in any one of Claims 6 to 8 wherein the pivot 
arms extmd parallel with and adjacent to respective vertical side panels of the seat 

2 0 portion on an interior side thereof. 

10. A lift-recliner chair as claimed in any preceding claim wherein the said back 
portion pivots away from the seat portion when the seat portion is moved towards an 
inclined position. 
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U. A lift i€cliner chair as claimed in Claim 12 wherein the said back portion 
pivots away from the seat portion when the seat portion is moved to a pre-determined 
position between the lowered and inclined position of the seat portion. 

12. A lift-reciiner chair as claimed in any preceding claim wherein the said 
actuator means comprises a first actuator for moving the said seat portion and a second 
actuator for moving the back portion. 

13. A lift-reclincr chair as claimed in any preceding claim wherein the said first 
and second actuators are mounted in fixed relation to the base portion. 

14. A lift-recliner chair as claimed in any one of Claims 1 to 1 2 wherein the said 
first actuator is fixed in relation to base portion and ttie said second actuator is fixed in 
relation to the seat portion. 

15. A lift-recliner chair as claimed in any preceding claim wherein the said base 
portion further comprises a firont panel which the front panel of the base is pivotally 
movable with respect to the side and rear panels of the base for movement from a 
generally vertical position to a generally horizontal position to provide a retractable 
footrest. 

16. A lift-recliner chair as claimed in Claim 15 whmin the said actuator means 
comprises a third actuator fixed in relation to the fixed side panels of base for moving 
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the said front panel about its pivot axis. 

1 7. A lift-recliner chair as claimed in Claim 15 orClaim 16 wherein the said front 
panel is pivotally movable with respect to the base portion about a pivot axis 
5 corresponding substantially to the position of the seated user's knee joint. 



18. AliftrcclinerchairasclaimedinanyoneofClaims 15to 17 wherein the pivot 
axis of the said front panel is coincident with the said first pivot axis. 
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